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method

(57) Data that is an MPEG program stream (PS)

read out from a disc is supplied to a PS/TS converter

via a variable rate control section. The PS/TS converter

converts the PS MPEG data into a transport stream (TS)

and transmits it to a presentation device via a 1394

transmission/reception section. Data received by a

1 394 transmission/reception section of the presentation

device is classified by a DEMUX section. An audio de-

coder and a video decoder decode the TS MPEG data.

D/A converters convert resulting digital data into analog

signals and output the analog signals.
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Description

The present invention relates to a data decoding
system and method, a transfer device and method, and
a receiving device and method. 5

The DVD (digital versatile disc)-Video (hereinafter
referred to simply as BDVD a

) has been standardized re-
cently and its spread is now expected. Video data is

compressed according to the MPEG (Moving Picture
Experts Group) scheme and recorded on a DVD. In a 10
DVD player, a DVD is played back by a drive section
and the reproduced data is decoded by a decoding sec-
tion. Resulting data is output to a TV receiver or the like

and pictures corresponding to the data are displayed
thereon. 15

DVD data according to the MPEG scheme is record-
ed as a program stream that is a program consisting of
video information, audio information, and associated
data.

Fig. 1 shows an example configuration of a DVD 20
player.

In a DVD player 1 , among data that is read out from
a disc (DVD) 101, presentation data (compressed as a
program stream according to the MPEG scheme) con-
sisting of video data, audio data, and sub-picture data 2s
that is associated with the video and audio data is sup-
plied to a presentation engine 12. The presentation en-
gine 12 reproduces those data and output resulting data
to a display or the like.

On the other hand, navigation data that is read out 30
from the disc 101 and specifies the order of reproduc-
tion, the behavior during a reproduction, and other
things is supplied to a navigation manager 11 . The nav-
igation manager 11 controls the reproduction of data in

the presentation engine 12 in accordance with the nav- 35
igation data.

Further, the navigation manager 11 receives a sig-
nal that corresponds to a user's manipulation and is sup-
plied from a given device (not shown), and executes a
process corresponding to that signal, i. e. , the user's ma- 40
nipulation.

For example, when the user manipulates a repro-
duction audio selection key (not shown) to change the
audio language from Japanese to English, a signal cor-
responding to that manipulation is supplied to the navi- 45
gation manager 11 . The navigation manager 11 reads a
stream number corresponding to an English audio sub-
ID from a table showing a relationship between stream
numbers and sub-IDs in navigation data, and outputs
the acquired information to the presentation engine 12. so
Upon reception of that information, the presentation en-
gine 1 2 changes the language from Japanese to English
and outputs corresponding audio data.

Fig. 2 shows an example configuration of the navi-
gation manager 11 . ss

General control data, which is part of navigation da-
ta read out from the disc 101, is supplied to a general
control section 21. The general control data includes

general information of a stream such as the kind of com-
pression mode, the kind of broadcast scheme (NTSC,
PAL, or the like), and parental information.

The general control section 21 performs in advance
the setting of decoders in the presentation engine 12.
For example, the general control section 21 checks the
general control data and judges an audio compression
scheme (in the DVD, one of MPEG-Audio, Dolby AC-3,
and Linear PCM) of data to be reproduced.

Entry search data, which is also part of the naviga-
tion data, is supplied to an entry search section 22. The
entry search data includes an address table that indi-

cates positions on the disc 101 where PGCI (program
chain information) indicating a reproduction procedure
of data to be reproduced and presentation data are re-
corded.

The entry search section 22 selects addresses cor-
responding to PGCI that is designated by parental infor-

mation supplied from the general control section 21 and
the presentation data.

User interface control data, which is also part of the
navigation data, is supplied to a user interface control
section 24. The user interface control data is data to pre-
scribe, in accordance with the reproduction position,
whether a user's manipulation is allowed or prohibited.

When a user's manipulation is allowed, the user in-

terface control section 24 transfers a signal correspond-
ing to a manipulation to a given circuit (not shown).

Navigation control data, which is also part of the
navigation data, is PGCI and supplied to a navigation
control section 23.

The navigation control section 23 extracts repro-
duction order and settings from the supplied PGCI, and
outputs the extracted information tothe presentation en-
gine 12.

As the navigation manager 11 processes the navi-
gation data in the above manner, the presentation en-
gine 122 operates in accordance with settings that are
recorded on the disc 101

.

Fig. 3 shows an example configuration of the pres-
entation engine 1 2.

A DEMUX (demultiplexer) section 31 classifies
presentation data that is read out from the disc 1 01 into
an audio pack, a video pack, and sub-picture pack in

accordance with a stream ID that is written in a packet
header of the presentation data, and outputs those data
(packs) to an audio decoder 32, a video decoder 33, and
a sub-picture decoder 34, respectively, in accordance
with the kinds of data.

Each of the audio decoder 32, the video decoder
33, and the sub-picture decoder 34 decodes the sup-
plied data, and outputs a decoded signal to a D/A con-
verter 41 or a superimposing circuit 36.

A highlight decoder 35 designates a highlight posi-
tion and color based on highlight information that is sup-
plied from the navigation manager 11, and outputs a
highlight picture to the superimposing circuit 36.

The superimposing circuit 36 superimposes a video

2



3 EP0 833 514 A2 4

picture supplied from the video decoder 33, a sub-pic-

ture (a caption or the like) supplied from the sub-picture

decoder 34, and a highlight picture supplied from the

highlight decoder 35, and outputs a superimposed pic-

ture to a D/A converter 42.

Each of the D/A converters 41 and 42 converts a

supplied digital signal into an analog signal and outputs

analog audio and video signals.

As described above, in playing back a DVD, navi-

gation data is processed in addition to presentation da-

ta.

On the other hand, in an apparatus that receives

digital satellite broadcasts, MPEG data that is transmit-

ted from a broadcasting satellite is received and decod-

ed by a built-in decoder, and pictures/information and

sound corresponding to the decoded data are displayed

or output. Since the MPEG data is transmitted in the

form of a transport stream consisting of a plurality of pro-

grams, the above apparatus has a decoder suitable for

processing of a transport stream.

However, there is a problem that when it is attempt-

ed to process data (MPEG data) of a DVD before de-

coding and to display or output pictures etc. correspond-

ing to the decoded data by using an apparatus that has

a decoder suitable for processing of a transport stream

like the above-described apparatus, it is difficult to proc-

ess the data as received because of a difference in data

form (program stream vs. transport stream).

Various respective aspects and features of the in-

vention are defined in the appended claims.

The present invention has been made in the above

circumstances. Embodiments of the invention can ena-

ble an apparatus having a decoder suitable for process-

ing of a transport stream to reproduce data that is re-

corded on a DVD by converting the data form into a form

suitable for a reception-side decoder on a transmission

side (DVD player) or a reception side (apparatus having

the decoder suitable for processing of a transport

stream) in transmitting data via a digital interface.

In a data decoding system according to embodi-

ments of the invention a first device or a second device

comprises converting means for converting data of a

first form into data of a second form; and the second

device decodes the data of the second form.

In a data decoding method according to embodi-

ments of the invention, a first device converts data of a

first form into data of a second form and then transmits

the data of the second form, or a second device receives

the data of the first form and converts it into data of a

second form; and the second device decodes the data

of the second form.

A data decoding system according to the invention

preferably comprises a first device for reproducing data

recorded on a given recording medium and for transfer-

ring the reproduced data via an IEEE 1394 interface;

and a plurality of second devices for receiving the data

transferred via the IEEE 1394 interface and for perform-

ing digital-to-analog conversion on the received data, to

output an analog signal.

A transfer device according to the invention prefer-

ably comprises converting means for converting data of

a first form into data of a second form that is a data form

5 in a decoder; and transferring means for transferring the

data of the second form.

A transfer method according to the invention pref-

erably comprises the steps of converting data of a first

form into data of a second form that is a data form in a

io decoder; and transferring the data of the second form.

A receiving device according to the invention pref-

erably comprises receiving means for receiving data of

a first form; converting means for converting the data of

the first form into data of a second form that is a data

is form in a decoder; and decoding means for decoding

the data of the second form.

A receiving method according to the invention pref-

erably comprises the steps of receiving data of a first

form; converting the data of the first form into data of a

20 second form that is a data form in a decoder; and de-

coding the data of the second form.

A receiving device according to the invention pref-

erably comprises first decoding means for decoding da-

ta ol a first form; second decoding means for decoding

25 data of a second form; and supplying means for receiv-

ing the data of the first or second form and for supplying

the received data to the first decoding means or the sec-

ond decoding means in accordance with a form of the

received data.

30 A receiving method according to the invention pref-

erably comprises the steps of receiving data of a first

form or a second form and for supplying the received

data to a first decoding section or a second decoding

section in accordance with a form of the received data;

35 decoding the data of the first form in the first decoding

section; and decoding the data of the second form in the

second decoding section.

In a data decoding system according to embodi-

ments of the invention, the converting means which is

40 provided in the first or second device converts data of a

first form into data of a second form, and the second

device decodes the data of the second form.

In a data decoding method according to embodi-

ments of the invention, the first device converts data of

45 a first form into data of a second form and then transmits

the data of the second form, or the second device re-

ceives the data of the first form and converts it into data

of a second form, and the second device decodes the

data of the second form.

so in a data decoding system according to embodi-

ments of the invention, the first device reproduces data

recorded on a given recording medium and transfers the

reproduced data via an IEEE 1394 interface, and the

plurality of second devices receive the data transferred

ss via the IEEE 1 394 interface and perform digital-to-ana-

log conversion on the received data, to output an analog

signal.

In a transfer device according to embodiments of
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the invention, the converting means converts data of a

first form into data of a second form that is a data form

in a decoder, and the transferring means transfers the

data of the second form.

In a transler method according to embodiments of s

the invention, the of a first form is converted into data of

a second form that is a data form in a decoder, and the

data of the second form is transferred.

In a receiving device according to embodiments of

the invention, the receiving means receives data of a

first form, the converting means converts the data of the

first form into data of a second form that is a da-ta form

in a decoder, and the decoding means decodes the data

of the second form.

In a receiving method according to embodiments of

the invention, the of a first form is received, the data of

the first form is converted into data of a second form that

is a data form in a decoder, and the data of the second
form is decoded.

In a receiving device according to embodiments of

the invention, the supplying means receives data of a

first form or a second form and supplies the received

data to the first decoding means or the second decoding
means in accordance with a form of the received data,

the first decoding means decodes the data of the first

form, and the second decoding means decodes the data

of the second form.

In a receiving method according to embodiments of

the invention, the of a first form or a second form is re-

ceived and supplied to a first decoding section or a sec-

ond decoding section in accordance with a form of the

received data. The data of the first form is decoded in

the first decoding section, or the data of the second form

is decoded in the second decoding section.

The invention will now be described by way of ex-

ample with reference to the accompanying drawings,

throughout which like parts are referred to by like refer-

ences, and in which:

Fig. 1 is a block diagram showing an example con-

figuration of a DVD player 1

;

Fig. 2 shows an example configuration of a naviga-

tion manager 1 1 shown in Fig. 1

;

Fig. 3 shows an example configuration of a presen-

tation engine 12 shown in Fig. 1;

Fig. 4 is a block diagram showing an example con-

figuration of an AV system to which a data decoding

system according to the present invention is ap-

plied;

Fig. 5 is a block diagram showing internal configu-

rations of a DVD player 61 and a presentation de-

vice 63-1 shown in Fig. 4 according to a first em-
bodiment;

Fig. 6 shows a packet structure of isochronous com-
munication;

Fig. 7 shows a command format of a CIP header;

Fig. 8 shows a structure of command and response

packets of asynchronous communication;

6

Figs. 9A and 9B show formats of asynchronous

communication;

Fig. 10 schematically shows isochronous commu-
nication;

Fig. 11 shows an example of a pack format;

Fig. 12 shows an example of a correlation between

stream ID values and kinds of pack;

Fig. 1 3 shows an example of a correlation between
sub-stream ID values and kinds of pack;

Fig. 14 is a block diagram showing internal config-

urations of the DVD player 61 and the presentation

device 63-1 shown in Fig. 4 according to a second
embodiment;

Fig. 15 is a block diagram showing internal config-

urations of the DVD player 61 and the presentation

device 63-1 shown in Fig. 4 according to a third em-
bodiment;

Fig. 16 is a block diagram showing internal config-

urations of the DVD player 61 and the presentation

device 63-1 shown in Fig. 4 according to a fourth

embodiment;

Fig. 1 7 shows a transport stream system target de-

coder model;

Fig. 18 is a block diagram showing internal config-

urations of the DVD player 61 and the presentation

device 63-1 shown in Fig. 4 according to a fifth em-
bodiment;

Fig. 1 9 is a block diagram showing an example con-

figuration of a PS/TS converter 171

;

Fig. 20 shows examples of contents of a packet

header; and
Fig. 21 shows examples of PIDs for a DVD.

Fig. 4showsan example configuration of an AV sys-

tem to which a data decoding system is applied. In this

AV system, a DVD player 61 plays back a DVD and out-

puts an analog video signal to an analog television re-

ceiver 62, which displays pictures corresponding to the

received signal.

A plurality of (in this case, three) presentation de-

vices (for example, set-top boxes (STBs) for digital sat-

ellite broadcast) 63-1 to 63-3 are connected to the DVD
player 61 via an AV bus 64.

The presentation devices 63-1 to 63-3 decode en-

coded video data that is supplied from the DVD player

61 via the AV bus 64.

For example, the AV bus 64 is one that is prescribed

by the IEEE (The Institute of Electrical and Electronic

Engineers) 1394 High Performance Bus Standard.

Fig. 5 shows internal configurations of the DVD
player 61 and the presentation device 63-1 according to

a first embodiment. Although not shown in Fig. 5, the

presentation devices 63-2 and 63-3 are configured in

the same manner as the presentation device 63-1.

In the DVD player 61 of Fig. 5, presentation data

that is an MPEG program stream read out from a disc

101 by a disc drive 71 is supplied to a presentation en-

gine 12 and variable rate control section (VBR control

EP0 833 514 A2
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section) 72 whereas navigation data is supplied to a

navigation manager 11

.

The variable rate control section 72 outputs sup-

plied data to a sub-DEMUX section 73 with such timing

that the presentation device 63-1 may immediately de-

code received data. For example, a variable rate control

section disclosed in Japanese Patent Application No.

Hei. 8-238781 by the present assignee can be used as

the variable rate control section 72.

The sub-DEMUX section 73 judges the kind ot sup-

plied data (packs) based on the value of a stream ID

that is written in a header of the supplied data. The sub-

DEMUX section 73 then eliminates a sub-picture pack

and audio packs other than an audio pack designated

by the navigation manager 11, and outputs the other

packs to a PS/TS converter 74 (converting means).

The program stream (PS) and the transport stream

(TS) are prescribed in the ISO/IEC 13818-1 1996 edition

as formats of MPEG2.
A program stream is constructed by forming one

packet every predetermined hour/minute by multiplex-

ing digital signals of video data, audio data, and addi-

tional information data. The length of each packet is var-

iable; its size can be changed in accordance with the

data size. Therefore, respective packets have different

sizes. For example, a program stream can be realized

by making such a presetting that the above data are ac-

commodated in a pack of 2 Kbytes. In this case, if the

data cannot be accommodated in 2 Kbytes, a residual

portion is accommodated in the next pack. If there re-

mains an unused region, a padding region is added to

form a 2-Kbyte pack.

In contrast, packets of a transport stream have a

fixed length (size). For example, contents are deter-

mined such that each audio packet and each video

packet are 188 bytes and a transport stream is con-

structed by arranging audio packets and video packets

in the time axis direction. Since in general video data

has a larger size than audio data, a transport stream is

constructed by forming one group by 10 video packets,

one audio packet, and one additional information packet

(12 packets in total), for example.

Therefore, PS-to-TS conversion is realized by se-

quentially dividing variable-length PS packets into video

packets
:
audio packets, and additional information

packets so that they have a fixed length (e.g. , 1 88 bytes)

of TS packets and arranging those packets in the time

axis direction. In this case, various kinds of headers etc.

are added to satisfy the TS packet format.

In the case of playing back disc on which audio data

of four languages of Japanese, English, French, and

Chinese, for instance, are recorded, packs of all lan-

guages recorded on the disc 101 are supplied to the

sub-DEMUX section 73 via the variable rate control sec-

tion 72. Therefore, when Japanese, for instance, is a

selected language, the sub-DEMUX section 73 elimi-

nates the unnecessary packs (in this case, audio packs

of English, French, and Chinese) to reduce the data

transmission amount.

The PS/TS converter 74 converts MPEG data of a

program stream that is supplied from the sub-DEMUX
section 73 into MPEG data of a transport stream, which

5 is output to a 1394 transmission/reception section 75

(transferring means).

The 1394 transmission/reception section 75 exe-

cutes an isochronous communication process accord-

ing to the IEEE 1394 standard, and transmits resulting

10 data to a transmission/reception section 91 (receiving

means) of the presentation device 63-1

.

Fig. 6 shows a packet structure of isochronous com-

munication. A packet of isochronous communication

consists of a packet header, a header CRC, a data field,

is and a data CRC.
The packet header consists of "Datajength" repre-

senting a data length, "Tag" representing the kind of for-

mat of data that is transmitted by the packet concerned,

"Channel" indicating a channel number (one of 0 to 63)

20 of the packet, "Tcode" representing a process code, and

a sync code "Sy n
that is prescribed by each application.

The header CRC (Header_CRC) is an error correcting

code of the packet header and the data CRC
(Data_CRC) is an error correcting code of the data field

2S (Data field). The data field consists of a CI P header and

a real-time data. The real-time data is a substantial data

to be transmitted.

Fig. 7 shows a format of the CIP (common iso-

chronous packet) header. The CIP header consists of a
30 transmission node number SID, a packetizing unit DBS,

a packetizing data division number FN, the numberQPC
of quadlets that were added to make the data length

equal to a given fixed length at the time of division (1

quadlet is 4 bytes), a flag SPH of a source packet head-

35 er, a counter DBC for detecting missing of a packet, a

signal format FMT, and a format-dependent field FDR
"rsv" is a reserved region.

The 1394 transmission/reception section 75 re-

ceives a signal corresponding to a user's manipulation

40 which signal is generated by a user interface sub-control

section 97 of the presentation device 63-1 and transmit-

ted via the 1394 transmission/reception section 91 by

an asynchronous communication, and outputs the re-

ceived signal to the navigation manager 11

.

45 Fig. 8 shows a structure of command and response

packets of asynchronous communication.

Each of these packets consists of a packet header

and a data block. In the packet header "destinationJD"

for identification of a destination is provided first and fol-

so lowed by "tr (transmission level) representing a process

label, "rt" (retry code) representing retry reproduction,

and "tcode" (transaction code) and °pri° (priority) indi-

cating process codes. Further, "sourceJD" represent-

ing a transfer source is provided next and followed by

55 °destination_offset
n representing low-order 48 bits of a

transfer destination address.

Further, "datajength" representing a data length

and "extended^teode" representing other process

BNSDOCID: <EP 083351 4A2_I_>
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codes are provided next. Provided last is "headerJDRC

that is an error correcting code in the header.

The data block consists of CTS, CT/RC, HA, OPC,

OPRs, and Mdata_CRC' that is an error correcting code

in the data. CTS to OPRs are prescribed as shown in

Figs. 9A and 9B. That is, in transferring a command,

CTS is set at "O" and CT/RC is given a code representing

the kind of request as shown in Fig. 9A. For example,

HA is given a destination ID in the apparatus. OPC is

given a command to be transferred, and OPRs are given

parameters.

In transferring a response, CTS is given "0 n and CT/

RC is given a code representing the kind of response

as shown in Fig. 9B. HA is given an ID of a sender in

the apparatus, and OPC is given a code of a processed

command. OPRs are given parameters.

As described above, the 1 394 transmission/recep-

tion section 75, which can perform both isochronous

communication and asynchronous communication,

transmits data by an isochronous communication and

transmits a command and a response by an asynchro-

nous communication.

Fig. 10 schematically shows isochronous commu-
nication.

In the isochronous communication, one of AV devices

connected to each other via a bus is made a root and

the root transmits a cycle start packet at the beginning

of each cycle of 125 u.s. Each Av device that performs

isochronous communication is assigned a particular

time zone in each cycle, and transmits data in the as-

signed time zone with a given channel number. In this

manner, in the isochronous communication, communi-

cations are performed at constant time intervals.

A method for utilizing by navigation manager 11,

through an asynchronous communication, a signal cor-

responding to a user's manipulation which signal is gen-

erated by the user interface sub-control section 97 of

the presentation device 63-1 may be one disclosed in

Japanese Patent Application No. Hei. 8-238761 by the

present assignee.

Since the presentation engine 12 of the DVD player

61 is configured in the same manner as that shown in

Fig. 21 , a description therefor is omitted here. A D/A con-

verter 43 converts a digital audio signal and a digital vid-

eo signal that are supplied from the presentation engine

1 2 into an analog audio signal and an analog video sig-

nal, respectively, which are output to the analog televi-

sion receiver 62.

In the presentation device 63-1 shown in Fig. 5, the

1 394 transmission/reception section 91 executes an is-

ochronous communication process according to the

IEEE 1394 standard, thereby receiving data transmitted

from the DVD player 61 and outputs the received data

to a DEMUX section 92.

Further, the 1 394 transmission/reception section 91

transmits a signal corresponding to a user's manipula-

tion which signal is generated by the user interface sub-

control section 97 of the presentation device 63-1 to the

1394 transmission/reception section 75 of the DVD
player 61 through an asynchronous communication.

The DEMUX section 92 judges the kind of supplied

data (packs) based on the value of a stream ID that is

5 written in a header of the supplied data, and outputs an

audio pack and a video pack to an audio decoder 93

and a video decoder 95, respectively. Since a sub-pic-

ture pack and unnecessary audio packs have been elim-

inated by the sub-DEMUX section 73, only the audio

10 pack and the video pack are supplied to the DEMUX
section 92.

The audio decoder 93 decodes an audio pack of an

MPEG transport stream that is supplied from the DE-

MUX section 92 or some other circuit (not shown; for

15 instance, a receiving circuit for digital satellite broad-

cast), and outputs a decoded digital audio signal to a D/

A converter 94.

The video decoder 95 decodes a video pack of an

MPEG transport stream that is supplied from the DE-

20 MUX section 92 or some other circuit (not shown), and

outputs a decoded digital video signal to a D/A converter

96.

The D/A converter 94 D/A-converts the supplied

digital audio signal and outputs a resulting analog audio

2S signal to a predetermined device (not shown).

The D/A converter 96 D/A-converts the supplied

digital video signal and outputs a resulting analog video

signal to the predetermined device.

Next, the operations of the DVD player 61 and the

30 presentation device 63-1 shown in Fig. 5 will be de-

scribed.

First, the disc drive 71 reads out presentation data

and navigation data from the disc 101, and outputs the

presentation data to the presentation engine 1 2 and the

35 variable rate control section 72 and the navigation data

to the navigation manager 11

.

Then, the variable rate control section 72 outputs

the supplied presentation data (audio pack, video pack,

and sub-picture pack) to the sub-DEMUX section 73

40 with such timing that the presentation device 63-1 can

immediately decode received data.

The navigation manager 11 outputs such informa-

tion as a designated language of audio to the suh-DE-

MUX section 73 and the presentation engine 12 in ac-

45 cordance with the navigation data from the disc 101 and

a user's manipulation.

The sub-DEMUX section 73 checks a stream ID of

a packet header of the data (pack) supplied from the

variable rate control section 72, and judges the kind of

50 pack based on its value.

Fig. 11 shows an example of a pack format. In this

format, a 14-byte pack header is provided at the head

of the pack and followed by a packet header, which is

followed by a region of one of video information, audio

55 information, and sub-picture information (compressed).

In the case of a sub-picture pack, a sub-stream ID region

is provided between the packet header and the sub-pic-

ture information region. A padding region (not used for

6
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any specific purpose) for making the pack length equal

to a given fixed length is provided after the above infor-

mation.

Each pack is constituted in the above manner. A

stream ID is written at a given position (region) of the s

packet header.

Fig. 1 2 shows an example of a correlation between

stream ID values and kinds of pack.

If the stream ID is
n 110x0n

1
n2n3b

o
(b is a binary

number, x is 0 or 1 , and nj is 0 or 1 ), the pack concerned 10

is a pack of an (n^rV^th MPEG audio stream, i.e., an

audio pack.

If the stream ID is "11 100000b, " the pack concerned

is a pack of a video stream, i.e., a video pack.

If the stream ID is "101 1 1 1 01 b, " the pack concerned 1&

is a pack designated by a sub-stream ID.

Fig. 1 3 shows an example ot a correlation between

sub-stream ID values and kinds of pack.

II the sub-stream ID is "001n
1
n2n3n4n5b

n
(nj is 0 or

1), the pack concerned is a pack of a (n
1
n2n3n4n5b)th

20

sub-picture stream, i.e., a sub-picture pack.

The sub-DEMUX section 73 judges the kind of pack

supplied from the variable rate control section 72 by

checking the values of the above-mentioned stream ID

and sub-stream ID, and eliminates the sub-picture pack

and the audio packs other than the audio pack desig-

nated by the navigation manager 11 and outputs only

the video pack and the audio pack designated by the

navigation manager 11 to the PS/TS converter 74.

The PS/TS converter 74 converts the type of sup-

plied MPEG data (pack) from a program stream to a

transport stream, and outputs the MPEG data of a trans-

port stream to the 1 394 transmission/reception section

75.

The 1394 transmission/reception section 75 out-

puts the MPEG data of a transport stream to the pres-

entation device 63-1 through an isochronous communi-

cation.

In the above manner, the DVD player 61 eliminates

given audio packs and a sub-picture pack by using the

sub-DEMUX section 73, and converts program stream

type MPEG data read out from the disc 101 into trans-

port stream type MPEG data, which is output to the pres-

entation device 63-1.

The 1 394 transmission/reception section 91 of the

presentation device 63-1 receives the transport stream

type MPEG data from the DVD player 61 and outputs it

to the DEMUX section 92.

Like the sub-DEMUX section 73 of the DVD player

61, the DEMUX section 92 checks values of a stream

ID and a sub-stream ID of the data and judges the kind

of data (pack). The DEMUX section 92 outputs the pack

to the audio decoder 93 if it is an audio pack, and to the

video decoder 95 if it is a video pack.

If the pack concerned is an audio pack, the audio

decoder 93 decodes it and outputs a digital audio signal

to the D/A converter 94, which converts the digital audio

signal to an analog audio signal and outputs it.

On the other hand, if the pack concerned is a video

pack, the video decoder 95 decodes it and outputs a

digital video signal to the D/A converter 96, which con-

verts the digital video signal into an analog video signal

and outputs it.

In the above manner, the presentation device 63-1

decodes transport stream type MPEG data that is sup-

plied from the DVD player 61 ,
thereby reproducing video

data and audio data recorded on the disc 101

.

As described above, in the above embodiment, in

reproducing data recorded on the disc 101 by using the

DVD player 61 and the presentation device 63-1, the

data type is converted from a program stream to a trans-

port stream in the DVD player 61 and the transport

stream type data is decoded in the presentation device

63-1 by the audio decoder 93 or the video decoder 95

depending on the data (audio or video).

Fig. 14 shows internal configurations of the DVD
player 61 and the presentation device 63-1 according to

a second embodiment. Although not shown in Fig. 14,

the presentation devices 63-2 and 63-3 are configured

in the same manner as the presentation device 63-1

.

In the DVD player 61 , the PS/TS converter 74 of the

DVD player 61 of the first embodiment is removed and

a 1 394 transmission/reception section 75A (transferring

means) transfers program stream type MPEG data that

is an output of a sub-DEMUX section 73 to the presen-

tation device 63-1 though an isochronous communica-

tion.

Since the other components of the DVD player 61

are the same as in the first embodiment, descriptions

therefor are omitted here.

In the presentation device 63-1, a 1394 transmis-

sion/reception section 91 A (receiving means) receives

program stream type MPEG data that is transferred from

the DVD player 61 and outputs it to a PS/TS converter

98.

The PS/TS converter 98 converts MPEG data of a

program stream that is supplied from the 1 394 transmis-

sion/reception section 91 A into MPEG data of a trans-

port stream, which is output to a DEMUX section 92.

Since the other components of the presentation de-

vice 63-1 are the same as in the first embodiment, de-

scriptions there for are omitted here.

Since the operation of the second embodiment is

the same as that of the first embodiment except that the

process of converting the type of MPEG data from a pro-

gram stream to a transport stream is moved to the pres-

entation device 63-1 side, it is not described here.

Fig. 15 shows internal configurations of the DVD
player 61 and the presentation device 63-1 according to

a third embodiment. Although not shown in Fig. 15, the

presentation devices 63-2 and 63-3 are configured in

the same manner as the presentation device 63-1

.

Since the DVD player 61 is the same as that of the

second embodiment, it is not described here.

In the presentation device 63-1 , the 1 394 transmis-

sion/reception section 91 A receives program stream

30
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type MPEG data that is transmitted from the DVD player

61 and outputs it to a separation circuit 121

.

The separation circuit 121 (supplying means) out-

puts MPEG data that is supplied from the 1394 trans-

mission/reception section 91 A or some other circuit (not ^

shown) to a DEMUX section 92 if it is of a transport

stream type and to a DEMUX section 122 if it is of a

program stream type.

The DEMUX section 122 checks a stream ID and a

sub-stream ID of the program stream type MPEG data i

that is supplied from the separation circuit 121. Based

on the values of the stream ID and the sub-stream ID,

the DEMUX section 122 outputs an audio pack to an

audio encoder 123 (first decoding means) which can

deal with data of a program stream and a video pack to ^

a video decoder 125 (first decoding means) which can

deal with data ol a program stream.

The audio decoder 1 23 and the video decoder 125

decode the supplied audio pack and video pack and out-

put decoded digital signals to D/A converters 124 and -

126, respectively.

The D/A converters 124 and 126 convert the sup-

plied digital audio signal and video signal into analog

signals, respectively, and output the analog signals.

Since the other components are the same as in the

second embodiment, they are not described here.

Next, the operation of the third embodiment will be

described. Since the operation of the DVD player 61 is

the same as in the second embodiment, only the oper-

ation of the presentation device 63-1 will be described

below.

The 1394 transmission/reception section 91 A of the

presentation device 63-1 receives program stream type

MPEG data from the DVD player 61 and outputs it to the

separation circuit 121.

The separation circuit 121 outputs supplied MPEG

data to the DEMUX section 92 if it is of a transport

stream type, and to the DEMUX section 122 if it is of a

program stream type.

If the supplied MPEG data is of a transport stream

type, the DEMUX section 92 checks values of a stream

ID and a sub-stream ID of the data and judges the kind

of data (pack). The DEMUX section 92 outputs the pack

to the audio decoder 93 if it is an audio pack, and to the

video decoder 95 if it is a video pack.

The decoders 93 and 95 (second decoding means)

decode the audio pack and the video pack of a transport

stream, respectively, and the D/A converters 94 and 96

convert decoded data into analog signals and output the

analog signals.

On the other hand, if the supplied MPEG data is of

a program stream type (in the case where the data is

supplied from the DVD player 61), the DEMUX section

122 checks values of a stream ID and a sub-stream ID

of the data and judges the kind of data (pack). The DE-

MUX section 122 outputs the pack to the audio decoder

1 23 if it is an audio pack, and to the video decoder 1 25

if it is a video pack.

The decoders 123 and 125 decode the audio pack

and the video pack of a transport stream, respectively,

and the D/A converters 124 and 126 convert decoded

data into analog signals and output the analog signals.

As described above, the presentation device 63-1

of the third embodiment has two systems of decoders

so as to accommodate both types of MPEG data.

Fig. 16 shows internal configurations of the DVD

player 61 and the presentation device 63-1 according to

a fourth embodiment. Although not shown in Fig. 16, the

presentation devices 63-2 and 63-3 are configured in

the same manner as the presentation device 63-1.

In the DVD player 61 shown in Fig. 16, presentation

data that is an MPEG program stream read out from the

disc 101 by the disc drive 71 is supplied to the presen-

tation engine 12 and navigation data is supplied to the

navigation manager 11.

The presentation engine 12, which is configured in

the same manner as that shown in Fig. 3, outputs a dig-

ital video signal and a digital audio signal to a D/A con-

verter 43 and a 1394 transmission/reception section

75B, respectively.

The 1394 transmission/reception section 75B

transmits the supplied digital video and audio signals to

the presentation device 63-1 by isochronous communi-

cation that is prescribed by the IEEE 1394 standard.

Since the navigation manager 11 and the D/A con-

verter 43 are configured in the same manner as in the

third embodiment, they will not be described here.

In the presentation device 63-1 of the fourth embod-

iment, a 1394 transmission/reception section 91 B re-

ceives the digital video and audio signals transmitted

from the DVD player 61 and outputs data thereof to a

D/A converter 1 31

.

The D/A converter 131 converts the supplied data

into analog signals and outputs the analog signals.

Since a user interface sub-control section 97 is con-

figured in the same manner as in the third embodiment,

it is not described here.

Next, the operation of the fourth embodiment will be

described.

First, in the DVD player 61 shown in Fig. 1 6, the disc

drive 71 reads out presentation data as an MPEG pro-

gram stream from the disc 101 and supplies it to the

presentation engine 12 and supplies navigation data to

the navigation manager 11.

Then, the presentation engine 1 2 reproduces a dig-

ital signal from the supplied presentation data according

to settings of the navigation manager 11 and outputs the

reproduced digital signal to the D/A converter 43 and

the 1 394 transmission/reception section 75B.

The 1394 transmission/reception section 75B

transmits supplied digital video and audio signals to the

presentation device 63-1 by isochronous communica-

tion that is prescribed by the IEEE 1 394 standard.

In the presentation device 63-1 , the 1394 transmis-

sion/reception section 91 B receives the digital video and

audio signals transmitted from the DVD player 61 and

8
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outputs data thereof to the D/A converter 1 31

.

The D/A converter 131 converts the supplied data

into analog signals and outputs the analog signals.

As described above, according to the fourth embod-

iment, converted data of the DVD player 61 is supplied

to the presentation device 63-1 via the 1394 transmis-

sion/reception sections 75B and 91 B that are interfaces

prescribed by the IEEE 1394 standard, and converted

into analog signals there.

Fig. 17 shows an example configuration of a trans-

port stream system target decoder model (T-STD:

standard decoder); Based on a PID (packet identifica-

tion) of a header portion of an input transport stream, a

video stream is supplied to a decoder 1 44 via a transport

buffer 141, a multiple buffer 142, and a video ES (ele-

mentary stream) bufler 1 43. The video stream is decod-

ed by a decoder 144 and output therefrom. At this time,

for display of a B-picture of the MPEG scheme, an I-

picture and a P-picture are delayed by a reorder buffer

145.

An audio stream is supplied to a decoder 1 53 via a

transport buffer 151 and an audio main buffer 152. The

audio stream is decoded by the decoder 1 53 and output

therefrom. System information (PSI (program specific

information)) is supplied to a decoder 1 63 via a transport

buffer 161 and a system information main buffer 162.

The system information is decoded by the decoder 163

and output therefrom.

As for the basic process of the PS/TS conversion,

first, a pack header is removed from each pack and a

PES (packetized elementary stream) is divided into por-

tions of 176 bytes (188 bytes - 12 bytes) that corre-

sponds to a payload of a transport stream (TS). At this

time, for packet alignment, stuffing is effected at the last

portion of each PES. Thereafter, each PES is pack-

etized by adding a newly generated TS packet header

to it.

Care should be taken to satisfy the above-de-

scribed T-STD model so that a bufler of a decoder on

the receiving side does not overflow or underflow. From

the viewpoint of the buffer size; there occurs no problem

because the T-STD model has the same or larger buffer

size, as described below.

That is, video data is 32 (= 8 + 24) Kbytes in the

case of a program stream and is 234 (~ 0.5 + 9.5 + 224)

Kbytes in the case of a transport stream. Audio data is

4 Kbytes in the case of a program stream and is also 4

Kbytes (= 0.5 + 3.5) Kbytes in the case of a transport

stream.

However, the buffer of the T-STD is internally divid-

ed into the transport buffer and the main buffer and a

leak rate between these buffers may cause a problem.

As shown in Fig. 17, while the input rate is 10.08 Mbps

that is the maximum transfer rate of DVD-Video, in T-

STD the leak rate of the video transport buffer 141 is 1

8

Mbps (MP@ ML) and the leak rate of the audio transport

buffer 151 is 2 Mbps. Therefore, there occurs no prob-

lem for the video because the leak rate of the transport

buffer 141 is higher than its input rate.

However, in the audio transport buffer 151, since

the leak rate (2 Mbps) is lower than the input rate (10.08

Mbps), the audio transport buffer 151 may overflow if

5 data is transferred without making any measure. To

avoid this problem, it is necessary to separate an audio

stream, temporarily effect buffering on it, and then mul-

tiplex it with the other streams.

Fig. 18 shows internal configurations of the DVD
10 player 61 and the presentation device 63-1 according to

a fifth embodiment. Although not shown in Fig. 18, the

presentation devices 63-2 and 63-3 are configured in

the same manner as the presentation device 63-1.

In the embodiment shown in Fig. 18, presentation

is data read out from a disc 101 is supplied to either a VBR
control section 72A or a maximum rate control section

72B via a switch 76. For example, when normal repro-

duction is designated by a user's manipulation, presen-

tation data reproduced from the disc 101 is supplied to

20 the VBR control section 72A via the switch 76. Since the

configuration and the operation of the VBR control sec-

tion 72A are the same as the VBR control section shown

in Fig. 5, they are not described here.

On the other hand, when a trick play mode such as

25 fast feed, reverse reproduction, or double speed repro-

duction is designated by a user's manipulation, informa-

tion corresponding to the user's manipulation is supplied

to a navigation manager 11 via a user interface control

section 24. As a result, the navigation manager 11 de-

30 tects entrance into a trick play mode and controls the

switch 76 so that reproduction data from the disc 101 is

supplied to the maximum rate control section 72B.

In outputting data that is supplied from the disc 101

via the switch 76, the maximum rate control section 72B
35 performs a check so that a transfer rate that is secured

in advance in the IEEE 1 394 standard is not exceeded.

That is, if it is judged that the above-mentioned

transfer rate will be exceeded, the maximum rate control

section 72B supplies, via the navigation manager 11 , an

40 optical pickup (not shown) with a signal for instructing it

to suspend reading from the disc 101 . In response, the

optical pickup stops data reading from the disc 101.

When a transfer-possible state is restored, the maxi-

mum rate control section 72B supplies, via the naviga-

45 tion manager 11 , the optical pickup with a signal for in-

structing it to restart the reading from the disc 101. In

response, the optical pickup restarts the data reading

from the disc 101. In this manner, the maximum rate

control section 72B controls the rate so as to prevent a

50 failure in the transmission line.

Fig. 1 9 is a block diagram showing an example con-

figuration of a PS/TS converter 171 (converting means)

shown in Fig. 18. The internal configuration of the PS/

TS converter 171 shown in Fig. 19 is also applicable to

55 the above-described first and second embodiments, i.

e., the PS/TS converters 74 and 98 shown in Figs. 5 and

14, respectively.

A pack/PES header analyzer 181 is supplied with

9
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pack data of an MPEG-PS format that has been sub-
jected to VBR control or maximum rate control. The
pack/PES header analyzer 181 captures the pack data
and stores it in a memory (not shown), and checks the
content of a pack/PES header. The pack/PES header
analyzer 181 detects a stream ID from each pack head-
er to distribute audio data, video data, and sub-picture
data based on the detected stream ID.

Further, the pack/PES header analyzer 181 sup-
plies the stream ID and other data to a PAT (program
association tab!e)/PMT (program map table)/SIT (serv-
ice information table) generation section 191

.

A SCR (system clock reference) detection section
187 detects a SCR by analyzing a pack header of pack
data that is supplied via the pack/PES header analyzer
181.

A PCR (program clock reference) generation sec-
tion 189 generates a TS PCR by using a counter of 27
MHz that operates in a STC (system time clock) gener-
ation circuit 1 88 on a disc drive 71 side. STC initialization

is performed by adding a fixed delay to a first-output

SCR. Initialization is also effected when the STC is off-

set at the occurrence of a rush of a block such as an
angle block, a block-out, or the like.

A pack header elimination section 182 eliminates a
pack header to save the buffer capacity of the stage
downstream of the demultiplexer 183 (separating
means). The demultiplexer (DEMUX) 1 83 separates on-
ly an audio pack from pack data supplied from the pack
header elimination section 182 and supplies it to a first

buffer 185 (bufferl). The demultiplexer 183 supplies the
remaining packs, i.e., a video pack, a sub-picture pack,
and a navigation pack to a second buffer 184 (buffer2).

An audio stream is temporarily accepted by the first

buffer 1 85 having a size of 4 Kbytes that is the PS audio
buffer size. A leak rate calculation/readout control sec-
tion 186 calculates the output rate of the first buffer 1 85
so that it becomes lower than or equal to 2 Mbps (leak
rate of the transport buffer 151 of T_ STD shown in Fig.

1 7), and controls the readout to a TS packetization block
(TS packetization/MUX section) 192 (multiplexing
means) in accordance with the calculated rate.

A PCR insertion section 190 supplies a TS packet
header to the TS packetization bbck 1 92. The TS pack-
etization block 1 92 attaches aTS packet header to each
pack by using a default PID. Fig. 20 shows examples of
contents of a header. Fig. 21 shows examples of PIDs
for a DVD.

As shown in Fig. 20, the first 8 bits of a TS packet
header are a sync byte (sync_byte) and "01 00001 1

1

0
is

set there. The next one bit is an error indicator

(transport_error_indicator) and B0" or "r is set there.
The next one bit is a unit start indicator

(payload_unit_start_indicator) and "0" or "1 n
is set there.

The next one bit indicates packet priority

(transport_priority) and *0" or "1 n
is set there.

The next 1 3 bits are a PID and a value as shown in

Fig. 1 8 is set there in accordance with the kind of packet.

The next 2 bits indicates a scrambling control

(transport_scrambling_control) and "00° is set there.

The next 2 bits indicates an adaptation field control

(adaptation_field_control) and B01"or D
11

n
is set there.

5 The next 4 bits are a continuity counter
(continuity_counter) and information to be used to de-
tect whether a packet having the same PID has been
discarded halfway is set there.

In the case of an MPEG2-TS that does not include
io any adaptation field (hence there is no PCR), a TS pack-

et header is constructed by the above 4 bytes. On the
other hand, in the case of an MPEG2-TS that includes
an adaptation field (hence there exists a PCR), the fol-

lowing information is set additionally. The first 8 bits of
75 the adaptation field are an adaptation field length and

"00000111" (= 7) is set there. The next one bit is a dis-

continuity indicator (discontinuityjndicator) and "0" or
"1" us set there.

The next one bit is a random access indicator
20 (random_accessJndicator) and "0" is set there. The

next one bit is a stream priority indicator

(ES_priority_indicator) and "0" is set there.

The next one bit is "PCR (program clock reference)
.flag" and "1" is set there. The next one bit is "OPCR

25 (original program clock reference)^ flag" and "0" is set
there. The next one bit is "splicing_point_flag" and a0 D

is set there. The next one bit is

"transport_private_data_flag a and "0" is set there.

A PCR is set at the next 48 bits. More specifically,

30 the first 33 bits are "program_clock_reference_flag, n
the

next 6 bits are "reserved," i.e., a reserved region, and
the last 9 bits are "PCR_extension."

As shown in Fig. 21 , a video pack (VIDEO_PACK)
is assigned a PID "0x0020" ("Ox" indicates that "0020"

35 is a hexadecimal number), and an audio pack
(AUDIO_PACK) is assigned PIDs "0x0021 " to "0x0028."
A sub-picture pack (SP_PACK) is assigned PIDs
"0x0029" to "0x0048." "PCI (program chain information)
_PKT" is assigned a PID "0x0049," and °DSI (decoder

40 system information_PKT" is assigned a PID "0x004a."
Although the user private area of the PIDs shown

in Fig. 21 is "0x0010" to "0x1 FFE," in view of the com-
patibility with the STB (set-top box) it is avoided to*uaa^,
the area "0x001 0" to "0x001 6" which is used by the STB;

45 "0x0020" to "0x004a" are used for a DVD.
The PAT/PMT/SIT generation section 191 gener-

ates various tables such as a PAT, a PMT, a SIT and a
DIT (discontinuity information table) based on a stream
ID etc. detected from each pack header. The TS pack-

50 etization block 192 multiplexes audio data from the first

buffer 185, video data from the second buffer 184, sub-
picture data, table information from the PAT/PMT/SIT
generation section 191, and PCR etc. from the PCR in-

sertion section 190, to thereby generate a transport
55 stream packet.

Next, the operation of the fifth embodiment will be
described. Only the operations of the portion relating to
the maximum rate control section 72B and the PS/TS

10
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converter 171 will be described below because the other

portion of the DVD player 61 operates basically in the

same manner as in the first embodiment which was de-

scribed above with reference to Fig. 5. The operations

of the presentation device 63-1 to 63-3 will not be de-

scribed below because they operate in the same man-

ner as described above with reference to Fig. 5.

For example, when normal reproduction is desig-

nated by a user's manipulation, presentation data repro-

duced from the disc 101 is supplied to the VBR control

section 72A via the switch 76. Since the configuration

and the operation of the VBR control section 72A are

the same as the VBR control section 72 shown in Fig.

5, they are not described here.

On the other hand, when a trick play mode such as

fast feed, reverse reproduction, or double speed repro-

duction is designated by a user's manipulation, informa-

tion corresponding to the user's manipulation is supplied

to the navigation manager 11 via the user interface con-

trol section 24. As a result, the navigation manager 11

detects entrance into a trick play mode and controls the

switch 76 and switches its internal connection so that

reproduction data from the disc 101 is supplied to the

maximum rate control section 72B.

In outputting MPEG2 format data that is supplied

from the disc 101 via the switch 76, the maximum rate

control section 72B performs a check so that a transfer

rate (maximum rate) that is secured in advance in the

IEEE 1394 is not exceeded.

That is, if it is judged that the maximum rate will be

exceeded, the maximum rate control section 72B sup-

plies, via the navigation manager 11 . the optical pickup

(not shown) with a signal for instructing it to suspend

reading from the disc 101 . In response, the optical pick-

up stops data reading from the disc 1 01 . When a trans-

fer-possible state is restored, the maximum rate control

section 72B supplies, via the navigation manager 1 1 , the

optical pickup with a signal for instructing it to restart the

reading from the disc 101 . In response, the optical pick-

up restarts the data reading from the disc 101 . In this

manner, the maximum rate control section 72B controls

the rate so as to prevent a failure in the transmission line.

The data that has been rate-controlled by the VBR
control section 72A or the maximum rate control section

72B is supplied to the sub-DEMUX section 73, where

unnecessary packs are eliminated. Resulting data is

supplied to the PS/TS converter 171

.

The data thus supplied to the PS/TS converter 171

is input to the pack/PES header analyzer 181 .
This data

is pack data of an MPEG-PS format that has been sub-

jected to the VBR control or the maximum rate control.

The pack/PES header analyzer 181 captures this data

and stores it in a memory (not shown), and checks the

content of a pack/PES header. The pack/PES header

analyzer 181 detects a stream ID from each pack head-

er to distribute audio data, video data, and sub-picture

data based on the detected stream ID.

Further, the stream ID and other data are supplied

to the PAT/PMT/SIT generation section 191

.

Also supplied with the pack data via the pack/PES

header analyzer 1 81 , the SCR detection section 1 87 de-

tects a SCR by analyzing a pack header of the pack da-

s ta. The detected SCR is supplied to the PCR generation

section 189.

The PCR generation section 189 generates a TS
PCR by using a counter of 27 MHz that operates in the

STC generation circuit 188 on the disc drive 71 side.

io STC initialization is performed by adding a fixed delay

to a first-output SCR. Initialization is also effected when

the STC is offset at the occurrence of a rush of a block

such as an angle block, a block-out, or the like.

The pack header elimination section 1 82 eliminates

is a pack header from the pack data supplied from the

pack/PES header analyzer 181 to save the buffer ca-

pacity of the stage downstream of the demultiplexer

183. The remaining data is supplied to the demultiplexer

(DEMUX) 1 83. The demultiplexer 1 83 separates only an

20 audio pack from pack data supplied from the pack head-

er elimination section 1 82 and supplies it to the first buff-

er 185 (bufferl). The remaining packs, i.e., a video pack,

a sub-picture pack, and a navigation pack are supplied

to the second buffer 184 (buffer2).

25 An audio stream is temporarily accepted by the first

buffer 1 85 having a size of 4 Kbytes that is the PS audio

buffer size. The leak rate calculation/readout control

section 186 calculates the output rate of the first buffer

185 so that it becomes lower than or equal to 2 Mbps,

30 and controls the readout to the TS packetization block

(TS packetization/MUX section) 1 92 in accordance with

the calculated rate.

The output-timing-controlled audio data will be con-

verted into a TS packet and again multiplexed with the

35 other streams (video data etc.). If the other streams are

delayed for this multiplexing, there arises a possibility

that the decoder side video buffer underflows. In view

of this, the rate after the multiplexing is determined to

12.08 (= 10.08 + 2.0) Mbps in consideration of the audio

40 leak rate.

Therefore, the TS packetization block 192 also re-

ceives, via the second buffer 185, video data and other

streams (for instance, sub-picture data) and multiplexes

those data with such timing that no collision occurs with

45 audio packs. At this time, since the output rate is in-

creased by the audio leak rate as described above,

transfers of video data and other data are not delayed.

The final transfer rate after the TS conversion is in-

creased by a value of redundancy corresponding to ad-

50 dition of a TS packet header and table information such

as a PAT, a PMT, and a SIT.

Since the above process for audio data is neces-

sary for each audio stream, buffers of 32 Kbytes (=4

Kbytes x 8) are needed at the maximum, i.e., in output-

55 ting alt audio streams.

The PCR insertion section 1 90 supplies a TS packet

header to the TS packetization block 192. A PCR is at-

tached once per at least 100 milliseconds, as prescribed

11
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in the MPEG2-TS standard.

The TS packetization block 1 92 attaches a TS pack-
et header to each pack by using a default PID. The PAT/
PMT/SIT generation section 191 generates various ta-

bles such as a PAT, a PMT, a SIT, and a DIT (disconti-

nuity information table) based on a stream ID etc. de-
tected from each pack header, and these tables are sup-
plied to the TS packetization block 192. The TS pack-
etization block 1 92 multiplexes audio data from the first

buffer 185, video data from the second buffer 184, sub-
picture data, table information from the PAT/PMT/SIT
generation section 1 91 , and PCR etc. from the PCR in-

sertion section 190
;
to thereby generate a transport

stream packet.

In the above manner, program stream type MPEG
data is converted into transport stream type MPEG data
inthePS/TS converter 171 and output therefrom. At this

time, audio data and other data such as video data and
sub-picture data are temporarily stored in the respective
buffers (bufferl and buffer2) and again multiplexed so
as not to cause the decoder side audio buffer to over-
flow. Therefore, even when the input rate is 10.08 Mbps,
sound can be reproduced without interruption.

The invention is not limited to the above embodi-
ments, and can be applied to other apparatuses and
systems.

Further, specific numerical values appearing in the
above embodiments are merely examples and the in-

vention is not limited to those values.

As described above, in the data decoding system
and the data decoding method, the first device converts
data of a first form into data of a second form and then
transmits the data of the second form, or the second de-
vice receives the data of the first form and converts it

into data of a second form, and the second device de-
codes the data of the second form. Therefore, data re-

corded on a DVD can be reproduced by using a device
having a decoder suitable for processing of a transport
stream.

In the data decoding system, the first device repro-
duces data recorded on a given recording medium and
transfers the reproduced data via an IEEE 1394 inter-

face, and the plurality of second devices receive the da-
ta transferred via the IEEE 1394 interface and perform
digital-to-analog conversion on the received data, to
output an analog signal. Therefore, data recorded on a
DVD can be reproduced.

In the transfer device and the transfer method, data
of a first form is converted into data of a second form
that is a data form in a decoder, and the data of the sec-
ond form is transferred. Therefore, data recorded on a
DVD can be reproduced by using a device having a de-
coder suitable for processing of a transport stream.

In the receiving device and the receiving method,
data of a first form is received,

the data of the first form is converted into data of a sec-
ond form that is a data form in a decoder, and the data
of the second form is decoded. Therefore, data recorded

on a DVD can be reproduced.

In the receiving device and the receiving method,
data of a first form or a second form is received and sup-
plied to the first decoding section or the second decod-

5 ing section in accordance with a form of the received
data. The first decoding means decodes the data of the
first form, or the second decoding means decodes the
data of the second form. Therefore, data recorded on a
DVD can be reproduced.

70 In summary, embodiments of the invention relate to
a data decoding system and method, a transfer device
and method, and a receiving device and method in

which in transmitting data via a digital interface a data
form is converted, on a transmission or reception side,

is to a form suitable for a decoder on the reception side.

Claims

20 1
.

A data decoding system comprising:

a first device for transferring encoded data via
a digital interface; and
a second device for receiving the data trans-

ferred via the digital interface and for decoding
the received data for a given data form, where-
in:

the first device or the second device comprises
converting means for converting data of a first

form into data of a second form; and
the second device decodes the data of the sec-
ond form.

The data decoding system according to claim 1

,

wherein the first form is a program stream of an
MPEG scheme and the second form is a transport
stream of the MPEG scheme.

The data decoding system according to claim 1,

wherein the converting means comprises a buffer
for temporarily storing the data of the first form.

25

30

35

40

2.

4. The data decoding system according to claim 3,
wherein the converting means further comprises

45 separating means for separating the data of the first

form into audio data and data other than the audio
data, and wherein the buffer is constituted of a buff-

er for temporarily storing the audio data and a buffer
for temporarily storing the data other than the audio

60 data.

5. The data decoding system according to claim 4,

wherein the converting means comprises buffers for

temporarily storing the audio data in the number of
55 streams of the audio data.

6. The data decoding system according to claim 5,

wherein each of the buffers for temporarily storing

12
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the audio data has a capacity of 4 kilobytes.

7. The data decoding system according to claim 2,

wherein the converting means further comprises

multiplexing means for multiplexing the audio data

and the data other than the audio data to generate

an MPEG transport stream.

8. A data decoding method in a data decoding system

having a first device for transferring encoded data

via a digital interface, and a second device for re-

ceiving the data transferred via the digital interface

and for decoding the received data, wherein:

the first device converts data of a first form into

data of a second form and then transmits the

data of the second form, or the second device

receives the data of the first form and converts

it into data of a second form; and

the second device decodes the data of the sec-

ond form.

9. The data decoding method according to claim 8,

wherein the first form is a program stream of an

MPEG scheme and the second form is a transport

stream of the MPEG scheme.

10. The data decoding method according to claim 8,

wherein the first or second device temporarily

stores the data of the first form in converting it.

11. The data decoding method according to claim 10,

wherein in converting the data of the first form, the

first or second device separates the data of the first

form into audio data and data other than the audio

data, and then stores temporarily and separately

the audio data and the data other than the audio

data.

12. The data decoding method according to claim 11,

wherein in converting the data of the first form, the

first or second device stores the audio data in the

number of streams.

13. The data decoding method according to claim 9,

wherein in converting the data of the first form, the

first or second device multiplexes the audio data

and the data other than the audio data to generate

an MPEG transport stream.

14. A data decoding system comprising:

a first device for reproducing data recorded on

a given recording medium and for transferring

the reproduced data via an IEEE 1394 inter-

face; and

a plurality of second devices for receiving the

data transferred via the IEEE 1394 interface

and for performing digital-to-analog conversion

on the received data, to output an analog sig-

nal.

s 15. A transfer device for transferring, via a digital inter-

face, encoded data to a decoder that decodes the

encoded data for a given data form, comprising:

converting means for converting data of a first

io form into data of a second form that is the given

data form in the decoder; and

transferring means for transferring the data of

the second form.

is 16. The transfer device according to claim 15, wherein

the first form is a program stream of an MPEG
scheme and the second form is a transport stream

of the MPEG scheme.

20 17. The transfer device according to claim 15, wherein

the converting means comprises a buffer for tem-

porarily storing the data of the first form.

18. The transfer device according to claim 17, wherein

25 the converting means further comprises separating

means for separating the data of the first form into

audio data and data other than the audio data, and

wherein the buffer is constituted of a buffer for tem-

porarily storing the audio data and a buffer for tem-

30 porarily storing the data other than the audio data.

19. The transfer device according to claim 18, wherein

the converting means comprises buffers for tempo-

rarily storing the audio data in the number of

35 streams of the audio data.

20. The transfer device according to claim 19, wherein

each of the buffers for temporarily storing the audio

data has a capacity of 4 kilobytes.

40

21. The transfer device according to claim 16, wherein

the converting means further comprises multiplex-

ing means for multiplexing the audio data and the

data other than the audio data to generate an

45 MPEG transport stream.

22. The transfer device according to claim 15, wherein

the digital interface is configured according to an

IEEE 1394 format.

so

23. The transfer device according to claim 15, wherein

the data of the first form is data reproduced from a

digital versatile disc.

ss 24. A transfer method for transferring, via a digital in-

terface, encoded data to a decoder that decodes

the encoded data for a given data form, comprising

the steps of:

13
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converting data of a first form into data of a sec-
ond form that is the given data form in the de-
coder; and
transferring the data of the second form.

5
25. The transfer method according to claim 24, wherein

the first form is a program stream of an MPEG
scheme and the second form is a transport stream
of the MPEG scheme.

10

26. The transfer method according to claim 24, wherein
the converting step comprises temporarily storing
the data of the first form.

27. The transfer method according to claim 26, wherein is

the converting step comprises separating the data
of the first form into audio data and data other than
the audio data, and storing temporarily and sepa-
rately the audio data and the data other than the
audio data. 20

28. The transfer method according to claim 27, wherein
the converting step comprises storing the audio da-
ta in the number of streams.

25
29. The transfer method according to claim 25, wherein

the converting step comprises multiplexing the au-
dio data and the data other than the audio data to
generate an MPEG transport stream.

30
30. The transfer method according to claim 24, wherein

the digital interface is configured according to an
IEEE 1394 format.

31. The transfer method according to claim 24, wherein 35
the data of the first form is data reproduced from a
digital versatile disc.

32. A receiving device in a data decoding system for

receiving encoded data transferred via a digital in- 40
terface and for decoding the received data for a giv-
en data form

: the receiving device comprising:

receiving means for receiving data of a first

form; 45
converting means for converting the data of the
first form into data of a second form that is the
given data form; and
decoding means for decoding the data of the
second form. so

33. The receiving device according to claim 32, wherein
the first form is a program stream of an MPEG
scheme and the second form is a transport stream
of the MPEG scheme. 55

34. The receiving device according to claim 32, wherein
the digital interface is configured according to an

IEEE 1394 format.

35. The receiving device according to claim 32, wherein
the converting means comprises a buffer for tem-
porarily storing the data of the first form.

36. The receiving device according to claim 35, wherein
the converting means further comprises separating
means for separating the data of the first form into

audio data and data other than the audio data, and
wherein the buffer is constituted of a buffer for tem-
porarily storing the audio data and a buffer for tem-
porarily storing the data other than the audio data.

37. The receiving device according to claim 36, wherein
the converting means comprises buffers for tempo-
rarily storing the audio data in the number of

streams of the audio data.

38. The receiving device according to claim 37, wherein
each of the buffers for temporarily storing the audio
data has a capacity of 4 kilobytes.

39. The receiving device according to claim 33, wherein
the converting means further comprises multiplex-
ing means for multiplexing the audio data and the
data other than the audio data to generate an
MPEG transport stream.

40. A receiving method in a data decoding system for

receiving encoded data transferred via a digital in-

terface and for decoding the received data for a giv-

en data form, the receiving method comprising the
steps of:

receiving data of a first form;

converting the data of the first form into data of

a second form that is the given data form; and
decoding the data of the second form.

41
.
The receiving method according to claim 40, where-
in the first form is a program stream of an MPEG
scheme and the second form is a transport stream
of the MPEG scheme.

42. The receiving method according to claim 40, where-
in the converting step comprises temporarily storing
the data of the first form.

43. The receiving method according to claim 42, where-
in the converting step comprises separating the da-
ta of the first form into audio data and data other
than the audio data, and storing temporarily and
separately the audio data and the data other than
the audio data.

44. The receiving method according to claim 43, where-
in the converting step comprises storing the audio

25

30

45
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data in the number of streams.

45. The receiving method according to claim 41 , where-

in the converting step comprises multiplexing the

audio data and the data other than the audio data

to generate an MPEG transport stream.

46. The receiving method according to claim 40, where-

in the digital interface is configured according to an

IEEE 1394 format

47. The receiving method according to claim 40, where-

in the data of the first form is data reproduced from

a digital versatile disc.

48. A receiving device in a data decoding system for

receiving encoded data transferred via a digital in-

terface and for decoding the received data for a giv-

en data form, the receiving device comprising:

first decoding means for decoding data of a first

form;

second decoding means for decoding data of a

second form; and

supplying means for receiving the data of the

first or second form and for supplying the re-

ceived data to the first decoding means or the

second decoding means in accordance with a

form of the received data.

49. The receiving device according to claim 48, wherein

the first form is a program stream of an MPEG
scheme and the second form is a transport stream

of the MPEG scheme.

50. A receiving method in a data decoding system for

receiving encoded data transferred via a digital in-

terface and for decoding the received data for a giv-

en data form, the receiving method comprising the

steps of:

receiving data of a first form or a second form

and for supplying the received data to a first de-

coding section or a second decoding section in

accordance with a form of the received data;

decoding the data of the first form in the first

decoding section; and

decoding the data of the second form in the sec-

ond decoding section.

51. A recording medium playback device for transfer-

ring, via a digital interface, encoded data that is read

out from a recording medium to a decoder that de-

codes the encoded data for a given data form, com-

prising:

a variable rate control section for receiving a

reproduction signal from the recording medium

and for outputting it with given timing;

a maximum rate control section for receiving a

reproduction signal from the recording medium

and for checking an output rate of the maximum
5 rate control section so that the output rate does

not exceed a transfer rate of the digital inter-

face;

a switch for selectively supplying reproduction

data to the variable rate control section or the

10 maximum rate control section in accordance

with a playback state of the recording medium;

converting means for converting data of a first

form that is supplied from the variable rate con-

trol section or the maximum rate control section

15 into data of a second form that is the given data

form in the decoder; and

transferring means lor transferring the data of

the second form.

20 52. The recording medium playback device according

to claim 51 , wherein the switch is controlled so as

to supply the reproduction data to the variable rate

control section when a mode for normally playing

back the recording medium is selected, and to the

25 maximum rate control section when a trick play

mode is selected.

53. The recording medium playback device according

to claim 51, wherein the first form is a program

30 stream of an MPEG scheme and the second form

is a transport stream of the MPEG scheme.

54. The recording medium playback device according

to claim 51 , wherein the converting means compris-

es es a buffer for temporarily storing the data of the

first form.

55. The recording medium playback device according

to claim 54, wherein the converting means further

40 comprises separating means for separating the da-

ta of the first form into audio data and data other

than the audio data, and wherein the buffer is con-

stituted of a buffer for temporarily storing the audio

data and a buffer for temporarily storing the data

45 other than the audio data.

56. The recording medium playback device according

to claim 55, wherein the converting means compris-

es buffers for temporarily storing the audio data in

50 the number of streams of the audio data.

57. The recording medium playback device according

to claim 56, wherein each of the buffers for tempo-

rarily storing the audio data has a capacity of 4 kil-

55 obytes.

58. The recording medium playback device according

to claim 53, wherein the converting means further

15
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comprises multiplexing means for multiplexing the

audio data and the data other than the audio data

to generate an MPEG transport stream.

59. The recording medium playback device according 5

to claim 51 , wherein the digital interface is config-

ured according to an IEEE 1394 format.

60. The recording medium playback device according

to claim 51 , wherein the data of the first form is data io

reproduced from a digital versatile disc.

15
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FIG. 10

CYCLE START
ISOCHRONOUS CH 1 ISOCHRONOUS CH 1

|
|

ISOCHRONOUS CH 2
|

ISOCHRONOUS CH 2

125 //s
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PACKET
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FIG. 12

stream_id stream coding

110xO***b MPEG audio stream *** = Decoding Audio stream number
11100000b Video stream

10111101b private_stream_1

10111111b private_stream_2

Others no use

FIG. 13

sub_stream_id stream coding

001*"**b Sub_picture stream ***** = Decoding Sub_picture stream number

01001000b reserved

011*****b reserved (for extended Sub picture)

10000*"b Dolby AC-3 audio stream *** = Decoding Audio stream number
10001***b DTS audio stream (Option) *** = Decoding Audio stream number
10010***b SDDS audio stream (Option) *** = Decoding Audio stream number
10100***b Linear PCM audio stream *** = Decoding Audio stream number
11111111b Provider defined stream

Others reserved (for future Presentation Data)
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FIG. 20

bit TS PACKET HEADER ITEM WITHOUT PCR WITH PCR

8

(transport_packet)

sync_byte

010000111 010000111

1 transport_error_indicator 0/1 0/1

1 payload_unit_start_indicator 0/1 0/1

1 transport_priority 0 0
13 PID 0020{ex.video) 0020(ex.video)

2 transport_scrambling_control 00 00
2 adaptation_field_control 01 00
4 continuity_counter xxxx xxxx

8

(adaptation field)

adaptation_field_length 000001 1 1 :7B

1 discontinuity_indicator 0/1

1 random_access_indicator 0
1 ES_priority_indicator 0
1 PCRJIag 1

1 OPCRJIag 0
1 splicing_point_flag 0
1 transport_private_data_flag 0

33
(PCR)
program_clock_reference_flag xxxxxxxxx

6 reserved xxxxxx
9 PCR_extension xxxxxxx

stuffing_byte

PACKET HEADER LENGTH 4B 12B

35
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(54)

method

(57) Data that is an MPEG program stream (PS)

read out from a disc is supplied to a PS/TS converter

via a variable rate control section. The PS/TS converter

converts the PS MPEG data into a transport stream (TS)

and transmits it to a presentation device via a 1394

transmission/reception section. Data received by a

1394 transmission/reception section of the presentation

device is classified by a DEMUX section. An audio de-

coder and a video decoder decode the TS MPEG data.

D/A converters convert resulting digital data into analog

signals and output the analog signals.
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